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« -B-^l§>7l ^*fl ^-7) tii-g-71 ^Y^l^i *ll^-sRr Sj-^^l^^, 

£ t^o] #*l±r o]-g-*V ^>^7>^o11 o^sfl ^M-ii#^ ^ 

£ 2 

on 

^4^1, ^rdb^^-R-, ^4iM-^#^, , tHM, #71 ^ 
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Sj-^-i- °1 ^r^M-i^l-^ *ll 2:^*1 *fl 2: ^ {APPARATUS AND PROCESS FOR SYNTHESIS 
OF CARBON NANOTUBES OR CARBON NANOFIBERS USING FLAMES} 

£ la^ ^aJM^ofl 4= o> 3 a 0 >^^-^]^ 7 ^£. 

£ lb^r #2fl7l#ofl ^ ofat-^^l^ 7^£. 
£ lc^ £ lb oil -£^1^ oj-a^-^^J-^l o) 

£2r ^ *fll ^A)^ofl 14s- 7 fl^JE. 

51 2a^r 5. 22] #n]]^ ^-^2] 7^51. 

51 3^ ^- ^12 ^HHl ^M-^l-^ ^2^1^ 7fl^51. 

£ 3a^r 5L 32] *V^-7}+ & #*fl^ ^Q2] 5L*)& 7fl^£. 

51 4^ ^2] ^3 ^Al^ofl o)-^ 4^x}2] 7^51. 

51 5^r A>-§-5]^ <£± V}^2] 6\]M. iAl^l- 7 fl^£. 

51 6^r ^^7l^ i£Al*V 7M£. 

<51^ ^iL ^ofl tflSV Jfjro} A^> 

60: *_>-§- 7>2, 
62: #nfl^ 

64: <£jl ^ >tf-2Ml ^g-g^ 
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66: Bju] 
68: tiVA]-^ 
70: *!h§-7l 
72: ^^^71 
74: ^^7l 

. ^12:^1 ^ o] S ^V ol^-eV ^S^^l 3H4. 

sp2 ^SL^ ^ o. ol^f-Jl, o)^«j- <g-tgo] ig^ *§ns. 

(graphite sheetH ^s) ^ « ojJfLjn. o}tf. oje^ -g^c] <§Eflo] zz. ^ 

°1 ^«]:^^-^ ^ nm ^ nm o^, zz. ^o]^ 31^0^ ^ afl vfl^l ^ tifl o^vo^ 

<22> ^q-lc-SOife ^<£igo} ^ ^3H1 4^1 H( single-wall nanotube), 

cj-fn* M-^y.(multi-wall nanotube) ^ 4^ M-iiff-l±(rope nanotube) l-^-S. ^ 
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4^4^-^ 4<#*V ^ 7 )-q s.^^. - oitK <i» #<H, 4 si 4 ^ii+k^l 
4^4^-fr4 o>a- 4 4( arm-chair) 7>^ nfl , ^4 £-°r #713 7}*14:2 

° a V 34 $X<LV], X]=L ^ZL(zig-zag) 7>^ nfl H}-JE^^>^^- ^^t\jL <*B\ A &4 . 

<23> ojE^V Ej-^q-^e y_ £ - ft^M-^-B-^ S.^ol -f^*>Jl 7l^]aj 7^7} 3 4 

7lcfl£lJL oi^. 

<24> £ la 44 £ Icofl^r ^Sfl 7l^ofl 4^ 4^4^*- ^ ^1 7> 51444 o^cf. £ 

la^r 3 4 4^ 4H ^^l*. £ lb^ °}3. ^ #4*. £ lcfe- 4a ^ ^>44 

<25> £ la o\) £ Al*V U>4 ^-O], 3]^ ^ o> 3 «j-^ ^ Hfl^^-dDoll o^gfl Jl^l^ 

°1 7]-^4 4^ -§-71 (vacuum vessel, 13)4, 4^ -§-7l(13) 4^1 444^. 4-^4 ^44(15) 
ofl 44<*| ^tg^ ^(17)4, ^tH(17)4 ^44^ lldfc:, ^4 W, SE^r 

4*i£: ^Eflo] # ^.2- ojj^ -ol^ + ol^ ^ oj}*)) ^Oj^ (19) ^ ) ^(17)4 ^oj- 

°11 °>3# ^44 ^ o>H ^ 44(51 lb 4"§T ^ 7fl^(21)l- 

4. 

< 26 > £ ev ( ^efl 7 i^o| ^ ^ o>h44 44^r ^tH(i7)4 44°fl 4£r °-J!44 ^€ 4 
i^tif 4#«- ^ 5U^ 414423)4, 4#4(23)1- -§-44 4#4^ 4£- 444 4^ 
4^^-* 2:44 ^ 9X$= 4# t t«.(25)4, 4^ -§-4(13) 4 ^4(17)^1 -f^4 ^4(17) 
^-¥-» 1- «r %KView ports, 27a, 27b)4 ii444 &4. 



22-6 



1020030023179 #^ 2004/2/17 

£ lb 52 £ l c 4|fe ^VH #*l7> £Als]ol o^cf. o>a ^ 7 B3fl^ 

(21)ofl 71-1- ^ ^7^(31)^, ^7^(31)^ <£4fd\) g 7 fl^(31)» ^-f-^H (17) vfl 

JfsL *cK33)^, -§-^- «-cl(33)°fl 91^3- &%}3. o)^ + -g-^ 

*l*]*fl(35a, 35b)^-, ^ ^ *l*l*fl(35a, 35bHl ^-^^ °l7H5>^ 3L<£SLS- ^ 

^(37)# ^wlt!:^. o>3 ^ ^lfe ^ *^(33)£]- 5tU ^ £3 *1 

*l*fl(35a, 35bHl -g-^-Sl ^a]w o Hg:cq o^^m. - ol^ ^^^-(41)^, ^ 

*1 2:^(41)^ Si^l m 7)1 -^-(31)^1 *«tH(17) tfl-^-S. ^3tt 

^1^1^1(43)^, JL^rilS. ^ ^1^^(43)^1 <£^& 3(45)4, 3 (45 HI ^ 

5]J1 -i-^(37)3l- cfl^sl^A-^ <#.=z. ^1^1^1(43) ^ ^(45)^11 ji^o.s 3)*!^- ^ flal <£ 

^ Sti^r °o^(47)# ^til^cf. 

#*1 ^ ^27} ^^^Hr n+^-i- ^Cf. 

*Qr^-£r ^-^1^* *fl^^>7l %°.3_*\ , 5}-^-g- oj-g-tb 7>1o11 ^ sfl 

^-2.t> 1# ^-^-f-o.^.^ T^f *V wl-g-AS ^ * 7>^ 

^^Rr ttQ, ^"71 <2-S-^ ^71 ^IL ^-71 
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<32> oieHl^i^- s^-g- ^- U^sl w}^-^^ ^ai^ii- ^M]^ 

<33> A)--g-£^ Qo] ^M-^^ti. Pi i^-fV ^ nm 

~ nm^ 3] ^-g- i^*V #^ *V£K 

<34> 5L 2^ ^ *fll ^Al^o]] af^ ^lS^l^ 7H^£o]cf. ^uf^l- 

^ ^lS^l^ aV-g-71-i ^€(60), #*fl^ ^^-^ (62) _ y>^(68), #-§-7] (70), ^ 

(66), < H2«-7l(72), 4^ 7] (74)3. ^S]<H 
<35> Hl-g-7]-^ ^^(60)£r ^4tt^t ^*Krd] ^ i^7}if (70) 

3. °1« ^*fl «lr-§-7l(70)^- <£-S-*Hr ^^(78)4 ^#*1(60)£- 

^r(78a)^-S fh^ ^7}±^ib, 4|# ^lfh oHl^^l, *M 

#5.«j^V, a^^l ^ ^S^^^} «>#3]§>Cf. ti]-g-7^ ^^(60)^ 

<36> #*fl^ W€(62)£r ^ofl ^A^V 7l^l^E]jo] ^nfl^-^ *Y^ 7 ] ( 70 ) 

S. ^^*iq-. o^fl ti>-§-7l(70)^ <£#*Rr ^^•^•(78)21- ^#ufl^ ^-g-^(62)£- 

^#(78b)°.S &i=f. #ufl^ iiS^b Fe(N0 3 ) 3 ^ Ni(N0 3 ) 2 ^ °ll 

M-olHeflo)E (metal nitrate)7> w}-^*] *M ^, Fe(C0) 5 , Mo(C0) 6 , Co 2 (C0) 8 , (C 5 H 5 ) 2 Fe ^ 
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Ni(C0) 5 f-4 ££r 5}-tj-#^ A>-g- 7}*§-t\v\. (C 5 H 5 ) 2 Fe f-4 £0) 7)^7]^ o_g_ ^ 

£ 2a ^1 £Al*V a}^ ^-ol ( ^.^nfl-^-^ ^.^-^ (6 2)o. o] ^ i^l- 7)S}-7l(62a) 
4 £#7>^ ^7}(62b)£. ^ 5a <4. 7lsj-7l(62a)^ ^-^^^ «.(62c)# -f-*fl ^7)- 

i ^7l(62b)^l 7]S)-7l(62a) ^ofl-cr -H^l ^ *j*0 #e||<£| ^^ 0 j + 

-g-^H, o] ^nfl^-^ 5J- #eflo]H(96;Hot plate) ^ *Hf£] 7><l7H o] 

o.e^^flti. ( 62c )^ ^«}7^5L 7 >^, ofl* , ofs^- 7]-^(Ar)^ 7l^-7l 

(62a)S.^ -R-s^g- ^^*>^ °4^gr *Vcf. 7}-^ ( 6 2b)7> o}e^ 7].^ ^^}- 

^-f , £^ 7>i ^7l(62b)^ ^> = ^ 7>i ^-713. ^€ ^ 7l5j-7l(62a)^l^ 

7lS)-^ ^ofl^o. ^ti>7^^ %V^l ^^&(78)<L5L ^^Cf. 

aV-g-71-^ ^€(60) * ^g-£ (62)^.3.^- Bi 7}^ ^^(78HH 

^-§-71(70)^. ^^^-(78) ^ ^-g-7l(70)^ ^j^M^l ^^^5- ^ 

^71(70)^ m ^HHHtt ^e]^ m^SLg. <^1^- ^-ol, ti>-g- 

7)(70)7l- ^E]^ ^s]^, tilui(66)^ ^*fl ^s]^r ^ nyo-7} 

(70) -^-^-ol ^ ojo^ HV-g- ^a 7 ^a ui ^-^ufl ^^7}^ iicf ^ Al^o]- b}. 

^H£(68)°l -M^l^c}. 
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<4i> ^(66)^ #-§-7l(70)°)H ii7}i 31 ^r^^SLsL^ 

^*ti ^^*V -8ril- -fr*l*M ^*fl ^71(70)1- 7}^sfe 71^* tVcf. (66)^1^ <SiL 

<££^r ^ui(66)^l 1^-§- ^1^*1-71 -g-ol^V 0^7}- a>^^H, LNG, LPG f-s] 7>i ^-Bfl^ £ 

<42> ^-§-71(70)^1 ^r£# S^^>7l iH«fl *H(66)7} ^SRr 1 ^ ^^Ml ^fl <H 

€ ^ ^le-itt 1^ *)H£r ^ #3^1 ^^^(64)iLS.^Ei <£jeL ^ 

<g:SM)sl s^^tHM- ^ ^u](66)^ 71(70) a>o]^ 7ie)# t^i ^ si 

4. ^1(66)^ ^-§-71(70) A>ol^ 2i^t}7] tHM(66)^ #-§-71(70)-!- *8=*j| 

*>71M- ^>-S-7l(70)S.-¥-Bl olTfl sf^-H^ ^ ^-o] o}^. 7>^-*V o] H>^-2] 

*>4. ^*HHH^ ^-§-71(70)^ *l*fl «g#ol tflif. ^^o]^ S tj]ui(66)7> ^*Rr i)- 

f>\7]dft 3^ tHH^ <i» £ 5* ^S*}^ -fo]j 7H1*1 7)^1}- ^olrf. 

<43> aU}#(68)£: ^7}(70m ^^<L£- iHM(66) ^-tfl^ofl i^l^H n^(66)^ Sl«fl ^1^" 

3tt ^Hfe 7]^ $M}. yVA>^(68)£ tHM (66)*^ ^-tlS 3E*1€ ^-o] tiV 

-g-7l(70)S-^E^ 7^=. ^ olns ^ o] tif^^cf. 

<44> <£M&7](72)$= «>-§-7l(70)l- 7^ u^^r ^€ ^M-i^^-i- ^z^m 71^-i: 

4. ^^71(72)^ ^nfl^S. A>-§-§>^ ^Al ^jffi^M M. wV^ofl 

<g^7l (72)51 A>-g-^ #^3^ SJOJM, ^£ ^M-^l-^o] ^^7l(74)ofl 
afl ^^7l(74)oflAi^ ^6fl f£ S o}- ^-fofl^ ^-g- Sicf. 
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^-§-7l(70)5f <£^S\o] 01^ ^^(78c)^ ^o) 7 } tJ ^-fofl^ o]^ ^ofl «]--§- 

^^71(74)^ ^7l^^1« 0 V^^- A}-§-fr}a] BhW^l-^ ^^*Vcf. ^7l(74)<^ 5E. 
6* %^^H M 7H1§1 ^^n}-. ^l}, ^tgofl trfsig sj-e}-^ ^uj- 

<47> ^)2 ^A]^ ^ofl ol^, yQi ^X\^ ^-#ofl^ ^Qj^ ^f^Jl 

<48> -^Al<^)^ 4^-^], ^2 Tfl^^HH^ 4,^7]- >l2|- #nfl^-^ol S. ^ 

^s)o] ^J 1> ^7>^7> ^#(78a)* 7i^ ^^(63)-2- 

£ 3a<>11 «}-£>]- ^-o) , o] ^-f, ^^nfl ^^}(63)£- 7l 5^-71 i& o_5. ^ 

€ ^ £U, «>-g-7>^ ^^(60)^ *}^7}^ 7.]^ -g-7lS ^€ ^ SZcf. #ufl^ 

7l^l^ «}-§-7>i7|- ^ti]-7>i^ 7l^sH ^^-^(78)^.5. ^-#^14. 
<49> jr 4 ofl^ ^3 ^Al^o] Bj-^uf^^ ^12:^-^171- S\ o\ oluj-. 

<50> X| 3 ^AH1<^ XlS^l^ ^ofl olo^ i XH ^Al^S^ -g^^- Jf^ofl^ % l- S *LJr 
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*fl3 ^*HHH, a>-g-7l(70')^- ^ln7flZL( z ig Z ag) ^ <3 ^1 1}. ^-§-71(70')^ 

^o] HHJ-altNn, ^13 ^HHH^ ^]ZL7flzi <g#<£) ^71(70')* JI^SH ^ui(66')^ ^ 
o. S ^ ^o] aV^-3l#>tf. 

sth ^ ^ tH^i(66')^ ^-§-71(70')^^. ^e^q- oi^w-E] ^ oj 

£ 5^^ ^ui(66, 66')^ A>.g-^ ^ BlH(lOO)^ ^7} JEAl£]o1 

<&t}. ^71(70, 70')» 7}<*i5}7) $m gj-^c. ^ 

^°1 ^^o) 3^ ofl^ ^^(pre-mixed flat flames) ^ *ll^ 

^J^SJ-^ (parti ally pre-mixed flat flames)^ «>^^ Sfc]-. ola}*!" Sr'S* ^)^}7) ^ 

^ tHM^A^ £ 5ofl ^1^-51^ tif^ ^ ^ig <£± tHu]( 100; surface combustion burner ) 7} 

tt^dOO)^ ^-^l(108)Sr nflB(104)S ^^tf. £-31(108)21 s>«-^«- 
E ^ Sr#SS. S^ltr wj-sf ^o] ) <^*> c.^o] <£g_ 7 }^ ^ ^^MK^ ^71) ^^-l-o] °- 
^SlJl, ^tf^ 7Vi^2l-^ 7fl^. ol nDE( 10 4)f ^-^H^ ^cHH <£^t}. o] nfl ( <£ S 
7>i * ^sMl^l -ff^^l 4^ 4*M<?h l^^^r 32^21 ^ol( h )^ tflgf lcm ^£olc)-. nfl 
H(104)S.A^ ^tiV^o.^. cf^o} ^ mo.^ A}-§-*}o} <g^3q^ #<g;5jo] ^ 
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<56> 5. 6°fl^r ^7l^« 0 V^ ^^71^ ^ <*fl(80)7}- 51Aj 5^ o|nf ^^(gQ) 

^-B-^(82)^ ^-2>-B-^(84)^S. ^€4. *Hd-ft-^(82H]^r JE^-^^(82a)# °]-g-S}^ 

(streamer)l- ^tH=K ^-§-7)(70, 70')S.^-t\ ^M"ii#^(92)^r #-3-^(82 HI 

<57> «.ai-o.^ (84)^1 ^ *iff-^(84a)°fl z]-z| ^ ^oj-o] ^e]^ ^ 

^31 #(86) Afolofl ^ 7 ]^-ol ^^s|<H oicf. tfl^ ^i-tii#^(92)ol ^1-^^-^(82)* 

^H" ^M^(84H OjS.^ yj-yj. ^ y_ Vcfl ^ ^^^(86)^1 ^ 

A v ^cf. ^#(86H1 fhW^#^ (92)^8: fM 1 ^ ^JE^] 7i ^ 

[^2] JljJ)-] 

<58> ^ aV^o] E^u}-^-^ *H^#*H ofs^, 2}-<g# oj-g-^ ^t^^V^oll *fl E^L^l- 

<59> a*l, fBiM-^!-^ tM3 ^-s-^l ^cHM-^- ^r-§-°fl sHl 0 l 
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SEth #sfl 7l#^ ^r4n4^#^ ^d^HH ^7l^o.S l^SRr ^ ^ JH^l , ^ 
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1] 

-*7l ^^«v-g-oi ^-71 av^-711- ^«fl ^71 i^^-ofl^ 

A o V 7l ti}-g-7Hl^ ^€ ^^#^«-Ei ^-71 =^§jSRr i^" 
2] 

^11%H1 5^*1, ^"71 aV-g-71-^r Dim, <Hl!i31, ^S^Bi, 4°ltS^4, 

3] 

^ ^ls^-^l. 
13 T 1 * 4] 

^li%Hl &<H>H, A oM ti_V-§-7l^ ^<3^°J ^^.s ^M-^l-^ 
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5] 

6] 

*H5iM #71 #7i «>-g-7i» f^o_ s #*> t^i^i^. «n*i 

3^ ^SlS. SJ-fe ^M-t#^ *fl2#*l. 

[^t 1 * 7 J 

*fll# 5E^r ^14%H1 Si<H>H , #7l av-g-7l^ ^*H^a *§#«?! 3* ^q-^ 
8] 

^1%H1 #7l #7l *H-7l<4 ^fsM m^d7l#-§- < ?]7>*H #71 

^i-i- tfl*U] 71^ *>^-B-^4, #71 S^-fr^*}- o^-f^ ^=.^71^ ig#*H=. t!" #3 

^-«1*H #71 ^^#^r ^^1^1 J^M^lfe Jf2|-fr^o.S ^ ^)oi 

10] 

#^ ;fe#^. 
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11] 

l^^ty 12] 
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IS. 2] 
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